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PREFACE

This report describes the initial study on the use
-

of the so-called Delphi technique by the Office of Planning,
Programming and Budgeting. As such, it is primarily
an illustration of method and does not, under any circum-
stances, represent an applied exercise with substantive
results suitable for policy consideration by decision-makers.

No claims are made, or can be made, for the reliability
of the predictions or evaluations' because of the experimental

nature of the exercise, the arbitrary method of selecting

respondents and the subject matter.

Planning & Research Staff
O/PPB
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Taking a look at the kinds of information that can
play a role in decision-making, there are roughly three
types. On the one hand, there are assertions that are
highly confirmed--assertions for which there is a great
deal of evidence backing them up. This kind of information
can be called knowledge. At the other end of the scale is
material that has little or no evidential backing. Such
material is usually called speculation. In between is a broad
area of material for which there is some basis for belief
but that is not sufficiently confirmed to warrant being called
knowledge. There is no good name for this middling area.
I call it opinion. The dividing lines between these three
are very fuzzy, and the gross trichotomy smears over the
large differences that exist within types. However, the
.three-way split has many advantages over the more common
tendency to dismiss whatever is not knowledge as mere
speculation.

Where in this scale do the products of judgment,
wisdom, insight, and similar intellectual processes.lie?
Not in speculation, we hope. And, almost by definition,
not in knowledge. The most reasonable interpretation
would be that these are flattering names for kinds of opinion.
One might say, "Wisdomis opinion with charisma."

iii
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SUMMARY

The Delphi technique is a method of eliciting and refining
group judgments, or opinions, where exact knowledge is not
available. The progedures have three features: (1) Anonymous
response and debate--opinions of respondents are obtained by
forinal questionnaires. (2) Iteration and controlled feedback--
interaction is effected by a systematic exercise conducted in
several iterations (rounds), with information feedback from
round to round. (3) Statistical group response--the group
opinion is defined as the aggregate of individual opinions on
the final round and expressed in terms of two statistical indices.
These features are designed to minimize the biasing effects of
dominant individuals, or irrelevant communications and group
pressyre toward conformity [4]. Instead of using the traditional
approach toward achieving consensus through open discussion,
e.g., committees and conferences, Delphi eliminates committee
activity altogether; thus reducing the influence of the foregoing

lpsychological factors.

iv
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This report describes the initial study on the use of the
Delphi technique by the Office of Planning, Programming and
Budgeting. In the summer of 1970, fifteen respondents (volunteers)
from several directorates and career services participated in the
three-round exercise which examined the subject of Career
Management.

Results of the exercise illuminate a number of points:. the
contents of the answers themselves, the basis on which respondents
claimed their answers were made, the spread of "expert' views,
the convergence of views following information and data feedback,
the "experts' critique of each other's views, and not least of all,
the shortcomings of the initial design and the suggested means
for improving it. It does appear that some of the observed or
suspected defects in the design, particularly the measurement
of narrative-evaluative questions, can be eliminated on the basis
of what has beén learned from this experiment.

Four key and encouraging factors emerged from this exercise,
viz., (a) the scope of Delphi is much broader than previously
thought,therefore; (b) applications are not limited to technological
probes of the future--in fact--Delphi can be used in any context

where it is appropriate to seek a consensus among experts on a

v
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particular issue; (c) the use of anonymous questionnaires generated
a candor of responses that exceeded all expectations and; (d) care
must be exercised on several technical factors to insure a respectable

design and product.

vi
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- while. This, of course, may not be a consensus.
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Report on an Experimental Use of

The DELPHI Technique

I. INTENT

We had sevesal objectives in mind--all experimental--when
this study was originated. Initially, we wanted to understand the
Delphi method, its mechanics and variations. Most importantly,
we wanted to know if such a technique was applicable in the Agency
and, Vif so, in what areas. Of nearly equal importance was the
development of de-bugged and, if necessary, modified Delphi
procedures which components could use as an aid in solving
predictive, planning and policy problems. As a by-product,
we hoped to obtain an approximation of the efficiency of Delphi,
i.e., the amount of time and resources that are required to
conduct exercises vis-a-vis the traditional conference approach.

Methodologically, we found ourselves confronted with a
near vacuum as far as proven designs are concerned. A
research of the basic studies by Dalkey [2, 4-8], Helmer [11, 12]
- and other RAND efforts gave us an appreciation for the state of

Delphi ''technology'’; but no clear indication of an ideal or preferred
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way to design and conduct an exercise. As a matter of fact [2]
offered several exercise designs; however, it did not contain a
precise statement correlating exercise objectives and design.

In view of the foregoing, our hope was to try out a few of the
available methods and gain an insight into exercise structures and
applications through the use of a heuristic Delphi. From this
experience we hoped to obtain de-bugged and reliable Delphi
models which would be useful in real applications.

Substantively, our intel'-est lay in assessing the relevancy of
Delplﬁ to Agency business with special emphasis on identifying

application areas. To obtain this we needed a topic that was

somewhat realistic and yet 2 '"common denominator'' for respondents.

Depending upon one's particular persuasion, a project such
as this may be predestined to failure because of its scope, or
predestined to success because any small degree of progress
might be of value. In essence, the outcome of the exercise has
in no way been spectacular. We do hope, however, that readers
will agree with us that our results are partially successful, i.e.,

consensus was achieved for a large majority of the questions; the

- formal properties of the Delphi procedures were manifest and

we did identify our mistakes for which subsequent exercises

would not be penalized.

2
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II. SUBJECT MATTER

Among the many subjects we might have chosen, or should
have chosen, we somewhat arbitrarily selected the topic of
Career Management. This subject does have some reasonable
basis for selection and not just a natural curiosity or nosiness
about personnel matters. The selection of the subject hinged
on the background of the fifteen respondents. We felt, and still
do, that respondents could, and would, offer comments on this
subject even if their comments were based entirely on personal
experience. Moreover, this subject conveniently fulfills the
"common denominator'' criterion.

One of the knottiest problems was our concern over the
use of a_lmanac type material., It is almost a tautology that if one
wants to know something about factual data; one simply checks the
appropriate reference material ... a Delphi isn't necessary.
Conversely, if a forecasting or predicting exercise is conducted;
we must, unfortunately, wait until year Y to see if event E
occurred.

In order to meet our objectives with respect to method,

we required material which would satisfy three conditions:

v-- o Py
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(1) We wanted questions where the respondents did not know the
answer but had sufficient background information to make an
informed estimate. (2) We wanted questions where there was
a verifiable answer to check the performance of individuals,
groups and, most importantly, the procedures. (3) We wanted
questions with numerical answers so a relatively wide range of
performance could be scaled, and where accuracy and error
could be measured. As far as we could tell, almanac or
genexfal information material fits these criteria quite well,

As a consequence, we decided to do two things: include
a section containing almanac questions and include a section on
forecasting and evaluation; and thus have a two-part exercise.
We recognize this structure may have caused some concern
on the part of respondents and, furthermore, it may be a
shortcoming of the study; but as things turned out there was

more gain than loss from this approach.

ne '
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11I. . RESPONDENT INFORMATION

Number of respondents 15

(14 men and 1 woman)

Experience (average in years)

Total 20
Agency 14
Other 6
Average Age 41
Low 26
~ High 56

Academic Background*

7

4

Business Administration and Economics
Social Science

Physical Science and Engineering

Law

Military Science

*Respondents cited more than one area of concentration.
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IV. METHOD

Delphi is defined as a systematic set of procedures for
eliciting and refining expert opinion. The procedures have three
key features: (1) anonymous response and debate; (2) iteration
and controlled feedbpack; (3) statistical group response. Instead
of using the traditional approach toward achieving consensus
through open discussion, Delphi eliminates committee activity
altogether, thus reducing the influence of certain psychological
factors, e.g., specious persuasion, the unwillingness to abandon
publicly expressed opinions, group pressure for conformity
(the bandwagon effect) and the role of the dominant individual.
This technique replaces direct debate by a carefully designed
program of sequential, individual, interrogations (questionnaires)
interspersed with information and opinion feedback derived by
computed consensus from earlier parts of the program [4, 10].

In .general we adopted the basic features of the RAND design,
but there were, however, two notable exceptions.

First of all, the exercise was truncated, i.e., three rounds.

. We believed numerical convergence of answers (consensus) would

take place in three rounds and it would be of sufficient magnitude
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to satisfactorily illustrate the procedures.* One of the main
advantages of using four, five or more rounds is to enrich and
refine the previou‘sly derived substantive arguments in support
of various positions and estimates. In our case, this was not
necessary as our exercise was not designed to provide decision-
makers with profound substance which would serve as an aid
in policy formulation.

Secondly, we were uncertain about the control of opinion

feedback from round-to-round. Several factors contributed
to this uncertainty, viz., the quantity of feedback (what is the
right amount? ), risk of scoring panel bias in editing n'arrati;re
responses (particularly if respondent argumentation is one page
per question) and a scale of measurement. As a consequence,
we decided to vary the amount of feedback from round-to-round.
In round 2, we asked the respondents to provide us with short
statements in support of their estimates and/or evaluations.
In round 3, we gave the respondents a full page for comment

per question and fed back total (and unedited) information.

" *This judgment is nct wholly intuited. Dalkey provides a basis
for this: [See Ref. 4, Section 7: Improvement with Iteration].

7
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V. THE EXERCISE

Fifteen professionals, from various career services and
directorates, served as volunteer-respondents. They answered
a series of'.three questionnaires spread over several weeks.
Typically, respondents had one week to answer each questionnaire.
Altogether there were sixteen questions: nine sample questions on
the key topic, Career Management, and seven non-related almanacs
for calibration of method.

In round 1, respondents; answered the questions relying on
whatever background information they had at the time. We also
requested respondents to rate themselves with respect to their
individuai confidence or competence to answer each question. A
rating scale from 1-5 was used; a 5 reflected the highest
confidence.

In questionnaire 2, the same familiar sixteen questions were
fed back together with information on the Median and Inter-Quartile
Range (IQR) of the first round responses (almanac questions only).
Feedback on narrative or evaluative questions consisted of the
_number or ballots or votes for a particular position which was

measured in terms of a binary response, i.e., yes-no; good-bad;

8
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adequate-inadequate, etc. Self-rating averages (as a group)
for each question were also included. Respondents were asked
to revise their estimates giving the feedback data whatever
weight they thought it deserved. For those individuals whose
answers deviated ﬁnarkedly from the median, viz., outside the
inter-quartile range, a short justification was required. For
the evaluative questions one additional task was required,
namely, a '"Critique of Reasons,'" i.e., identification of reasons
offered by other respondents which were assessed as unconvincing
and a short statement as to why.

In round 3, respondents received the updated statistics and
a summary of the justifications or argumentations for each
question. Respondents were asked, again, to reappraise their
answers in light of the new feedback information and then answer

the questions for the last time. Section VI contains the summary

statistics, balloting and voting on a round-by-round basis.

Al |
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Vi. RESULTS
The following section contains the final feedback

and summary results,

10
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22 December 1970

(oY

MEMORANDUM FOR: Participants in the PPB DELPHI Exercise

SUBJECT: Final Feedback of Results

1. The scoring panel would like to express their appreciation
for your time and participation in the PPB DELPHI exercise. We were
extremely gratified by: 1) the candor of the responses on all rounds,
2) the constructive criticisms which were offered to help improve the
basic design and to shorten the time between rounds, and 3) the
quality of the results--which were better than expected.

2. Since this was an experimental exercise, the results are
not to be taken as valid for consideration by decision-makers. We
cite the results as experimental, interesting and illustrative of the
DELPHI method. Our project goal was to try out a technique, de-bug
it and hopefully provide a tool suitable for use by management whenever
they wished to obtain a consensus on some particular issue by using
expert opinion, We think this goal has been achieved.

3. Our apologies for the delay in this final feedback questionnaire.

Unfortunately, the delay could not be avoided. If there are any questions
regarding the exercise, methods or results, the scoring panel will be
available at your convenience.

OPPB

11
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PPB DELPHI 1

Final Feedback and Summary

12
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- VII. FINDINGS AND CONCLUSIONS

The Oracle at Delphi answered questions about the future

but, unfortunately, the replies were garbled. We hope to do

better here by staying away from prognostics and making no

claims that we have found the small flames illuminating a

clouded, dark and unexplored subject. But our Oracle is our

exercise and its answers, no matter how fallible, should not

be garbled. Empirically, several findings have emerged from

the Delphi mist and discussion of each now follows:

1. Scope: The scope of Delphi is much broader
than we first thought, i.e., technological forecasting of
future events and developments. The empirical results
indicate that the Delphi technique can be used in any
context where it is appropriate to seek a consensus among
experts on a particular subject. This is guardedly
encéuraging as exercises need not be restricted to
technological probes.

2. Applications: In our view, the technique has

great appeal from the standpoint of estimating, planning
and even policy formulation. Clearly, this is not the same

thing as saying Delphi has utility on all issues, occasions,

31
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and under all circumstances. Like any management tool,
the technique has certain limitations and there are data
processing requirements which inhibit rapid multi-round
solutions. But given normal circumstances and some
computational support the procedures have a large
potential in the aforementioned areas.

3. Candor of Responses: This was the most

surprising (and refreshing) find of the lot. A certain
amount of ''leveling'' was expected but nothing like the
type encountered. This finding highlights the feature

of anonymity and its importance should not be minimized.
In private and post-exercise interviews with some
respondents, they told us that the private and anonymous
questionnaire pro.vided the vehicle to express theif true
views on issues without putting their Fitness Report or
caréer on the line., Moreover, the convenience of
privately changing and modifying a position, in light

of argumentation offered by fellow-respondents, was
also noteworthy. Further, the questionnaire assures
each respondent that his views will be surfaced and each

counter -argument or criticism will have equal "air-time, "

32
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thus, no respondent will be pre-empted. As one respondent
put it, "unattributed answers are the keys to the Delphi
chemistry."

4. Technical: Scientists are forever searching for
more "inclusive'' analyses of things they study. They are
never so happ‘;r as when they have discovered a relationship
between two kinds of phenomenon formerly considered
independent. We had no such luck as we didn't discover
anything new that RAND hadn't previously identified;
however, there are a few technical factors which, in our
view, deserve explicit mention and amplifiéation, viz.:

(1) Careful attention to planning and designing
an exercise is essential. This point is not stated here
to add another tautology. Delphi questions must be
carefully formulated for substance, form, simplicity,
non-ambiguity and, most importantly, measurement.
Actually, some form of pre-trial de-bugging should
be employed if possible.

(2) With respect to measurement, we can't

dodge the fact that our narrative-evaluative questions

33
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were poorly scaled. We used the binary response form
and, quite frankly, it just doesn't work.* What is
needed is a modulus, a metric, or nominal scale of
sufficient range, e.g., 0-10, 0-100%, to measure
answers and their variation. Better still are measure-
ment scales with semantic equivalents to permit
numerical interpretation of qualitative factors. **

To some extent we bailed out our lousy binary
measurement scheme, on questions 8 and 15, in
rounds 2 and 3 by going to the ''desirability' scale
which contains four degrees of qualification.

(3) Our exercise results, within certain limits,
confirm or validate most of the functional relation-
ships derived by Dalkey, et al. Specifically,

‘(a.) The use of self-ratings as an index of

group accufacy for any particular question, i.e.,

the higher the groué rating the more accurate

the group estimate and vice versa.

*If we may offer an opinion: We believe the technologist's criterion--
Does it work? -- is it at least as effective in eliminating unwanted
factors as the pure scientist's--Is it verified by laboratory experiment?

*kSubsequent exercises have shown that this procedure works out quite
well, See Refs. 14 & 15,

34
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(b) Group size: 12 - 15 respondents is the
approximate, minimum, number of experts needed
per exercise. This may be a constraint to some
managers on some issues when less than a dozen
experts are available.

(c) Feedback: Questionnaires should be
re-designed to allow respondents to synthesize
their reasons for estimates. Reasons offered,
per respondent, per question, should not exceed
one paragraph. This is a trade-off between what
can be managed by the scoring panel vs. bias
and accuracy. The round 3 questionnaire (round 2
summary) was clearly too large and unwieldy,
viz., 92 pages, the bulk of which was devoted
to argumentation. The sheer size of this
questionnaire prohibits its inclusion into this
report. By reducing the size of the section:
""Reasons For or Against,' respondents will
have to think a bit more and thereby synthesize

their views--but isn't this what a manager wants?

35
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